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INTRODUCTION:  Intraneural  lipoma  and  ﬁbrolipomatous  hamartoma  of  the nerve  are  rare  soft  tissue
tumors  that  most  commonly  occur  in the  forearm  and  the  wrist,  and  particularly  within  the  median
nerve.  When  the lesions  are  large  enough,  they  may  cause  progressive  compression  neuropathy.  They
are  distinct  entities  each  other  with  different  clinical  and  radiological  ﬁndings  and  thereby  need  different
surgical  treatments.
PRESENTATION  OF  CASE:  We  report  here  3 cases  of  intraneural  lipomatous  tumors  of  the  median  nerve  (1ntraneural lipoma
ibrolipomatous hamartoma of the nerve
case  of intraneural  lipoma  and  2 cases  of  ﬁbrolipomatous  hamartoma).
DISCUSSION: All  patients  were  surgically  treated  successfully  with  complete  excision  for  intraneural
lipoma  and  with  carpal tunnel  releases  for  the both  ﬁbrolipomatous  hamartomas.
CONCLUSION: A  careful  preoperative  planning  is  necessary  for the  optimal  treatment  by distinguishing
whether  it  is  a  resectable  or non-resectable  tumor  based  on the  clinical  and  radiological  ﬁndings,  because
they  have  characteristic  ﬁndings  each  other.
gical © 2012 Sur
. Introduction
Intraneural lipoma and ﬁbrolipomatous hamartoma of the nerve
re rare soft tissue tumors that most commonly occur in the fore-
rm and the wrist, and particularly within the median nerve.
hen the lesions are large enough, they may  cause progres-
ive compression neuropathy. The term intraneural lipoma means
ncapsulated lipoma, which can be shelled out or enucleated from
he surrounding structures, and microscopic examination reveals
hat these lesions are composed of adipose tissue without neu-
al elements. On the other hand, various terms have been used to
escribe ﬁbrolipomatous hamartoma of the nerve, including fatty
nﬁltration, lipoﬁbroma, ﬁbrofatty proliferation, and intraneural
ipoﬁbroma.1 It is pathologically composed of a fatty and ﬁbrous
issue with intermingling nerve ﬁbers.
Signiﬁcant differences do exist between intraneural lipoma and
brolipomatous hamartoma of the nerve.2 Intraneural lipomas are
sually well encapsulated with nerve ﬁbers that run on the outer
urface of the mass; thus, complete excision without damage to
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the adjoining nerve is possible. On the other hand, ﬁbrolipomatous
hamartoma of the nerve is composed of ﬁbrous tissues, fatty tis-
sues, and normal nerve ﬁbers, making complete excision without
nerve damage difﬁcult. Although the World Health Organization
(WHO) grouped intraneural lipoma, ﬁbrolipomatous hamartoma
of the nerve, fatty inﬁltration, and neural ﬁbrolipoma under lipo-
matosis of the nerve in 2002,3 the clinical ﬁndings and treatments
of these conditions differ. We  report 3 cases of intraneural lipo-
matous tumor: 1 intraneural lipoma of the median nerve and 2
neural ﬁbrolipomatous hamartoma of the median nerve, all of
which caused carpal tunnel syndrome. We present these 3 cases
with special emphasis on the clinical and radiological ﬁndings and
surgical treatments.
2.  Presentation of cases
2.1.  Case 1
A  56-year-old woman  presented with progressive swelling of
the right forearm over a 6-month period. Physical examination
Open access under CC BY-NC-ND license.revealed a 10 ×8-cm soft elastic mass at the palmar aspect of the
right forearm. There was  no history of trauma. She did not have any
motor symptoms, hypoesthesia, or pain. There was no tenderness
on palpation and no Tinel-like sign. Magnetic resonance imaging
BY-NC-ND license.
CASE  REPORT  –  OPEN  ACCESS
408 T.  Okubo et al. / International Journal of Surgery Case Reports 3 (2012) 407– 411
Fig. 1. MRI, macro- and microscopic ﬁndings in Case 1. The mass shows high signal intensities on T1 (A)- and T2 (B)-weighted images, and the intensities changes to low
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hn  short tau inversion recovery (STIR) images (C). The sagittal image also shows hig
pread  (E). The resected specimen shows a proliferation of mature adipocytes with
MRI) demonstrated the presence of a well-circumscribed soft tis-
ue mass measuring 4 cm on the radial side of the right forearm.
n T1- and T2-weighted images, the signal intensities of the mass
ere found to be markedly high, and the mass intensities on short
au inversion recovery (STIR) images changed to low (Fig. 1A–D).
e performed an open biopsy and made a pathological diagnosis
f lipoma. At the time of the biopsy, the patient felt some numb-
ess and pain at the median nerve area. Exploration revealed a
ell-encapsulated lipomatous tumor spreading the ﬁbers of the
asily identiﬁable median nerve (Fig. 1E). Complete excision of the
umor was comparatively easy. Histological examination revealed
 lipomatous tumor composed of mature adipocytes without inter-
ingling nerve ﬁbers (Fig. 1F). At 6 months after the excision, the
umbness and pain had disappeared. We  diagnosed this patient as
ntraneural lipoma based on the clinical and pathological ﬁndings..2.  Case 2
A  17-year-old boy had a mass on his right hand since child-
ood, and he had received no treatment for it. He had felt continualensity mass (D). Well-encapsulated lipoma by which the median nerve ﬁbers were
rve ﬁbers (F).
numbness  on the volar side of his right hand for the past year. The
numbness had been gradually getting worse; therefore, he had vis-
ited our hospital. He had no history of trauma. Physical examination
revealed a 4 × 2-cm elastic soft mass at the volar aspect of the right
distal forearm and hand. On palpation, decreased perception was
noted in the middle ﬁnger in addition to disordered thumb opposi-
tion movement. Digital enlargement was not evident in this patient.
On MRI, the mass measured 4 cm on the center of the hand. On
T1- and T2-weighted images, the mass had an alveolar structure in
which thickened nerve bundles appeared as hypointensive tubular
structures (Fig. 2A–C). On sagittal view, bowing of the ﬂexor reti-
naculum and displacement of the ﬂexor tendons were observed
in the carpal tunnel. On exploration, there was  a large lipomatous
tumor under the ﬂexor retinaculum that was enlarging the median
nerve (Fig. 2D). We judged total excision of the tumor impossible,
and thus, performed carpal tunnel release and a biopsy. Histologi-
cal analysis showed a mixture of collagenous ﬁber and fatty tissue
(Fig. 2E). Numbness was  improved and the patient’s condition had
not relapsed at the time of 6-months follow-up. Although the inter-
mingled nerve fascicles were not observed in the biopsy sample,
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Fig. 2. MRI, macro- and microscopic ﬁndings in Case 2. The mass showed alveolar structures on both T1 (A)- and T2 (B)-weighted images. The “spaghetti-like” appearance
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issue  without intermingling nerve ﬁbers (E).
e diagnosed this patient with ﬁbrolipomatous hamartoma of the
edian nerve.
.3.  Case 3
A  15-year-old boy felt numbness in the middle ﬁnger of his
ight hand while playing baseball. After 6 months, he visited our
ospital because he noticed a mass on his right hand. On exami-
ation, diffuse swelling around the muscles and slight tenderness
as observed. On palpation, there was no decreased perception
r ﬁnger movement. MRI  showed a 3-cm mass at the center of
he hand, and the other ﬁndings were similar to those of Case 2
Fig. 3A–D). On coronal view, tubular structures were seen in the
arpal tunnel. Because his chief complaint was  numbness, he had
een under observation for 3 months; however, because his symp-
oms had been getting worse, we performed a carpal tunnel release
nd biopsy for diagnosis. Operative and histological ﬁndings resem-
led those of Case 2 (Fig. 3E and F). Numbness was improved and
he patient’s symptoms had not relapsed at time of 4-years follow-
p. We  diagnosed this patient with ﬁbrolipomatous hamartoma of
he median nerve.pertrophic nerve (D). Biopsy specimen shows a mixture of collagen ﬁbers and fatty
3. Discussion
Lipomatous tumors arising in the peripheral nerves are rare.
Morley reported the ﬁrst case of intraneural lipoma in 1964.4 The
tumors that could be separated from the neural elements and
showed the pathological characteristics of a benign lipoma without
intermingling with neural elements were termed as “true intraneu-
ral lipoma” by Rusko and Larson.5
To our knowledge, not so many cases have been reported in
the English literature as intraneural lipomas.2,4–9 The intraneural
lipoma tends to occur in the fourth and ﬁfth decades and has a
female predominance. Most of the intraneural lipoma occurs in the
median nerve, while also reported to occur in the radial nerve,2
sciatic nerve,7 ulnar nerve,8 and posterior interosseous nerve.9
The maximum size of the intraneural lipoma was reported to be
200 × 100 mm9 and the minimum to be 25 × 40 mm.4 A history
of trauma was  reported in only 1 case.5 Pathological ﬁndings of
lipomas include proliferation of mature adipocytes without inter-
mingled nerve ﬁbers. The patient in Case 1 of this manuscript is
older as one with ﬁbrolipomatous hamartoma which arises in a
younger age group. Therefore, clinical information is also important
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Fig. 3. MRI, macro- and microscopic ﬁndings in Case 3. The mass showed alveolar structures on both T1 (A)- and T2 (B)-weighted images. The “coaxial cable-like” appearance
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.  The feature was  not enough informative for the diagnosis of ﬁbrolipomatous ham
or the diagnosis, because even the biopsy sample cannot always
e obtained from the appropriate lesion for a diagnosis where the
nvolved nerve ﬁbers exist if it is an inﬁltrative ﬁbrolipomatous
amartoma.
On the other hand, ﬁbrolipomatous hamartoma was  ﬁrst
escribed in 1953 by Mason.10 Various terms describe ﬁbrolipo-
atous hamartoma of the nerve such as fatty inﬁltration, ﬁbrofatty
roliferation, intraneural ﬁbrolipoma, lipoﬁbroma, and ﬁbrolipo-
atosis. The pathology of ﬁbrolipomatous hamartoma of the nerve
sually shows a mixture of collagenous ﬁbers and fatty tissue, and
erve ﬁbers are noticed in cases of partial resection. The etiol-
gy of ﬁbrolipomatous hamartoma of the nerve remains unclear,
owever, several potential etiologic factors have been described
uch as abnormal development of ﬂexor retinaculum in children,11
istory of trauma,12 and chronic nerve inﬂammation.13 It has
een reported that ﬁbrolipomatous hamartoma tend to arise in
ounger age groups before the third decade and have no sexual
redominance.2 Two patients (Cases 2 and 3) in this manuscript
ad suffered a mass on his hand since childhood. However, the
igital enlargement was not evident in both cases, although it has
een reported that patients with ﬁbrolipomatous hamartoma oftenely. Operative and histological ﬁndings in Case 3 (E and F) resembled those of Case
a.
had digital enlargement due to an increase in perineural soft tissue
and skin.14,15 Especially, the it has been demonstrated that patients
early in their childhoods present with macrodactyly, and later in
adolescence present with a volar forearm mass.14,15
In addition to the clinicopathological difference, it would be
also very important to note that intraneural lipoma and ﬁbrolipo-
matous hamartoma of the nerve have crucial differences in MR
imaging since their surgical treatments differ as well. On T1-
and T2-weighted images, the intraneural lipoma intensities are
markedly high. However, on STIR images, intensities change to low,
a level that is equal to that of normal lipoma. These ﬁndings sug-
gest that intraneural lipoma is a pure lipoma occurring only in the
nerve bundles and that the nerve ﬁbers run on the outer surface
of the mass. On the other hand, MR  imaging of ﬁbrolipomatous
hamartoma of the nerve has a characteristic “coaxial cable-like”
appearance in cross-section or “spaghetti-like” appearance in lon-
gitudinal section.9 MR  imaging show serpentine nerve bundles
with low signal intensity embedded within excessive fatty tis-
sue, which appears hyperintense on both T1- and T2-weighted
images.16 Transverse sections show thin hypointense septa within
the fat tissue that separate some nerve bundles,16 what we  refer
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o as the “lotus sign.” These septa may  represent thickened per-
neurium, a characteristic pathological ﬁnding.16 These differences
n MR  imaging would be useful for the differential diagnosis
etween intraneural lipoma and ﬁbrolipomatous hamartoma of
he nerve, because even the biopsy data might be sometimes not
nformative.
Treatment of intraneural lipoma involves total excision, which
as also performed in our Case 1. Cut of the nerve ﬁbers is
lso reported in case they were involved in the huge intraneu-
al lipoma.8 On the other hand, the gold standard treatments for
brolipomatous hamartoma of the nerve are usually conservative
pproaches including decompression and debulking of the ﬁbro-
atty sheath, microsurgical dissection of the neural elements and
bservation for asymptomatic patients.2 In case of ﬁbrolipoma-
ous hamartoma associated with macrodactyly, excision of the
nvolved nerve segment with or without nerve grafting, or ampu-
ation of the ﬁnger is recommended.2,16 Treatment should focus
n alleviating the patients’ symptoms, and complete excision of
hese tumors is not recommended if clinically signiﬁcant motor
r sensory deﬁcits are anticipated.17 Objective evaluations of pre-
perative and post-operative hand functions using some kinds of
coring have not performed for either of 3 cases. However, the
ymptoms of 3 patients reported here improved or disappeared
fter surgery, and no complication was observed after surgery in all
ases. Furthermore, relapse of tumor and patients’ symptoms have
ot been observed so far at 6-months (Cases 1 and 2) and 4-years
Case 3) follow-up. In contrast, Louis et al. reported in 1985 long-
erm follow-up of 4 cases in which decompression was performed,
lthough their symptoms were described to be deteriorating.18 In
ases in which the mass has already led to major motor distur-
ance, simple decompression or decreasing the bulk of the mass
ay not improve nerve function, and it may  be necessary to per-
orm a resection of the involved nerves and then reconstruct them
s necessary to restore function.
. Conclusion
Finally, when MRI  ﬁndings suggest a lipoma in the forearm, the
ossibility of intraneural lipoma should be considered and treated
ith care. When MRI  ﬁndings indicate ﬁbrolipomatous hamartoma
f the nerve, careful preoperative planning of reconstruction for
ong-term reactivation of motor or sensory deﬁcits should be per-
ormed.
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